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1. Executive Summary

Sustainable construction is at the forefront of global environmental goals, and the UAE stands at a
critical crossroads in this transformation. Our waste-repurposed composite structures are designed
to lead the green revolution by offering an eco-friendly, high-performance alternative to traditional
building materials.

Made from locally sourced and abandoned raw materials like palm waste and biobased binders,
these composites achieve superior strength, thermal insulation, and durability while significantly
reducing carbon footprints. With minimal CO, emissions, our solution aligns perfectly with global
sustainability goals, including Net Zero 2050 (The UAE’s Net Zero 2050 Strategy | The Official
Portal of the UAE Government) and the UAE Green Agenda 2030_( The UAE’s Green Agenda -
2030 | The Official Portal of the UAE Government The UAE’s Green Agenda - 2030 | The Official
Portal of the UAE Government).

These innovative materials offer effortless shaping, design versatility, and luxury aesthetics

with a low environmental impact. Stronger, lighter, and more durable than traditional materials,
they are ideal for premium markets, including luxury real estate, smart cities, and sustainable
infrastructure. By combining technical excellence, customization, and eco-conscious innovation,
our waste-repurposed composite materials bring a new level of luxury and sustainability to modern
construction. They are tailored for high-end applications where elegance meets innovation.

This paper outlines the challenges of current construction materials, our innovative solution, and the
vast potential for real-world applications.
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2. The Challenge: )

Impact Across Industries & Current Solutions

The UAE is at a turning point, with sustainable construction materials that are gaining attention
but have yet to see widespread adoption. At the same time, rising construction costs and growing
concerns over the environmental impact of cement-based materials are putting pressure on the
industry to evolve. Traditional materials also suffer from limited durability and require frequent
maintenance, highlighting the urgent need for more efficient and resilient alternatives.Existing
Approaches & Their Limitations

Bio-composites are relatively more expensive and suffer from the absence of a reliable supply
chain within the UAE and the surrounding region.

Cement-based materials are associated with high CO, emissions and require long curing times, as
well as additional finishing layers to achieve the desired surface quality.

Recycled materials, while environmentally beneficial, often do not possess the mechanical
properties necessary for heavy-duty structural applications.




3. The Solution:

Waste-Repurposed Composite Structures

What Makes Our Composite Unique Our composite is formulated from abundant and natural
materials and surpasses traditional construction materials performances while maintaining
sustainability.

Key Features & Benefits

¢ High Performance:

Our waste-repurposed composites deliver outstanding mechanical properties that surpass those of
conventional construction materials. With a compressive strength of 70 MPq, they are approximately
three times stronger than standard cement-based blocks, ensuring superior load-bearing capacity
and structural integrity. Their flexural strength reaches 35 MPa, offering six times more resistance to
bending and cracking under mechanical stress compared to traditional alternatives.

The material also exhibits remarkable abrasion resistance, with a wear rate as low as 0.05 cm’/

cm?, making it ideal for high-traffic surfaces and harsh environments where long-term durability is
essential. Additionally, with water uptake below %2, the composite is highly resistant to moisture
and humidity, which significantly enhances its longevity in outdoor and coastal applications—an
advantage over typical concrete materials that are more porous and prone to degradation over time.

e Lightweight and Easy to Install:

Our composites have a dry density of approximately 1464 kg/m’, making them significantly lighter
than conventional concrete, which typically ranges between 2200 and 2400 kg/m?®. This reduced
weight not only facilitates transportation and handling on-site but also minimizes structural load,
offering greater design flexibility and reducing overall construction costs. The ease of installation—
especially with interlocking formats—further shortens construction time and limits the need for skilled
labor.Luxury & Customization:In addition to their performance, these materials offer a wide range
of customizable features. They can be manufactured in diverse shapes, textures, colors, and finishes,
enabling designers and architects to achieve both modern and traditional aesthetics. This makes
them ideal for premium architectural projects where visual appeal must be paired with sustainability
and functionality.

e Sustainability & Cost-Effectiveness:

The composites are produced using low-energy processes ( without using any heat)and emit minimal
CO,, supporting both the UAE’s Net Zero ambitions and global green building goals. By repurposing
industrial and post-consumer waste (like palm waste), they help divert significant volumes of
material from landfills. Their naturally finished surface eliminates the need for additional coatings

or plastering, reducing both material use and labor costs. Unlike traditional masonry, which often
requires cement bonding, the interlocking design allows for dry assembly, streamlining construction.
Most importantly, they offer a more affordable alternative to existing bio-composites currently
available in international markets, without compromising on performance or aesthetics.
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4. Market Opportunities

Governments around the world are increasingly prioritizing sustainability in the built environment,
creating favorable conditions for the adoption of innovative construction materials.

Middle East & GCC

In the UAE, for example, national strategies such as the Green Agenda 2030 and Net Zero 2050

are accelerating investment in environmentally responsible building practices. These regulatory
commitments, combined with the country’s rapid urban development, are driving strong demand for
advanced materials that offer both high performance and a reduced environmental footprint.

As infrastructure continues to expand and urbanization accelerates, there is a growing need for
construction solutions that meet modern sustainability standards while supporting large-scale, cost-
effective deployment.

e (UAE discusses sustainable construction strategies at COP29, UAE Sustainability Built Environment
Blueprint | EmiratesGBC, Sustainable Construction | Construction Projects in UAE)

USA

In the United States, the growing adoption of green building certifications such as LEED (Leadership
in Energy and Environmental Design) and the WELL Building Standard reflects a nationwide shift
toward healthier, more sustainable built environments. These frameworks are encouraging developers
and construction firms to seek out materials that align with stringent environmental and performance
criteria.

As a result, there is increasing demand for building materials that not only reduce carbon impact but
also deliver high performance and require minimal maintenance over time—qualities that our waste-
repurposed composites are uniquely positioned to provide.

Europe

In Europe, strict environmental regulations are accelerating the shift toward low-carbon construction
materials. This regulatory push, combined with rising demand for eco-friendly solutions, is creating
strong market opportunities for sustainable alternatives like our waste-repurposed composites.

Asia & Africa

In Asia and Africa, rapid urbanization and the need for affordable housing are driving strong demand
for modular construction solutions. At the same time, high import costs and supply chain limitations
are encouraging a shift toward locally sourced, sustainable materials—making our composites an
ideal fit for these markets.
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5. Real-World Applications

Construction & Infrastructure

e Bio-Bricks:
Durable, easy to assemble, interlocked design reduces labor.

e Facades & Flooring:
Customizable textures, luxury aesthetics.

e Modular Construction Panels:
Prefabricated, easy-to-install solutions.

e Urban Infrastructure and public spaces:
Eco-friendly pavement, sustainable street furniture, sound barriers.

Strategic Applications

e Disaster Relief Housing:
Rapid, cost-effective shelters.

o Smart City & Energy Efficiency:
Solar panel mounting, drainage solutions.

e Marine Ports vertiports & Transport:
Impact-resistant barriers, modular docks, vertiport structures.

e Water-Absorbing Sidewalks:
Innovative urban stormwater management systems

e Bio-composite for Sculpture Restoration:
Ideal for heritage restoration, artistic sculpture repair, architectural ornamentation.

_' Technology lnnovatidn Institute




6. Performance Testing

Ensuring the highest quality and durability, our waste-repurposed bio-composites undergo rigorous
testing and certification processes and compared with cement-based materials to meet global and
regional construction standards.

Ongoing testing and certifications by Abu Dhabi quality and control council ADQCC reinforce product
credibility and readiness for commercial implementation.

e Compression Strength:
Surpasses industry standards. With three times the strength of conventional materials, our
composite ensures superior load-bearing capacity and structural resilience.

e Flexural Strength:
Six times more flexible and resistant to bending, it guarantees exceptional durability under
mechanical stress and dynamic loads.

e Weather Durability:
Proven resilience against environmental factors (humidity and heat).

e Abrasion:
500% more resistant than cement offering unmatched durability, minimal wear, and superior
longevity, making it the ultimate choice for high-impact and heavy-traffic

o Low Water Uptake (<2%):
With near-zero water absorption, it ensures long-term stability, preventing degradation from
moisture and extreme weather conditions.

e Thermal Insulation:
Built-in insulation with low thermal conductivity (~0.34 W/m-K), delivering up to 4x better insulation
performance than traditional concrete.

e Fire Resistance:
Low heat release and high ignition resistance, limiting fire propagation compared to conventional
cement-based materials.




7. Implementation & Scalability D)

Our composite materials are fully compatible with existing cement-based production processes,
enabling an easy and cost-effective transition for manufacturers. They are adaptable to compression
molding, casting, and even intricate architectural designs, making them versatile across various
construction needs.

With pricing that undercuts current bio-composites and continues to close the gap with cement-based
products, the solution is both economically attractive and scalable. Its simple processing allows for
rapid production and deployment, while the use of abundant, locally sourced raw materials ensures
long-term sustainability and supply chain resilience.
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8. Conclusion & Call to Action

The construction industry is at a turning point, with sustainability driving innovation.

Our waste-repurposed composite structures provide a market-leading alternative to conventional
construction materials, offering the perfect blend of performance, sustainability, luxury and cost
efficiency. With market adoption and strategic partnerships, our waste-repurposed bio-composites
can lead the green revolution in sustainable construction.

The time to adopt innovative, eco-friendly construction materials is now.

Get involved! Contact us to explore partnership opportunities, testing collaborations, and large-scale
project implementations.
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